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In the treatment of over 10,000 cases of syphilis with penicillin at the Rapid 
Treatment Center of Bellevue Hospital, no serious reactions have been ob-
served. Thus, penicillin has proved a safer therapeutic agent in the treatment 
of syphilis than has any previous weapon. Even bismuth and potassium iodide 
are occasionally associated with more serious consequences to the patient than 
we have encountered with the use of penicillin. 
Nevertheless, as is well known, penicillin causes reactions in some individuals 
which at times are sufficiently severe to make the interruption of therapy ad-
visable. In our experience, however, such reactions are rare. Usually treat-
ment can be continued in the presence of skin reactions without danger to the 
patient. Possibly the reports of penicillin reactions in the literature have made 
some practitioners over-cautious in its use. 
In preparing this report of our experience with reactions to penicillin we are 
less interested in describing the reactions, examples of which have already been 
reported, than we are in raising questions as to why the phenomena occur and 
as to how they can be explained. The mechanism underlying some of the re-
actions noted by us is obscure, although most of the reactions were probably 
due to some kind of sensitization. 
The reactions to penicillin coming to our attention can be classified in order 
of frequency into five groups as follows: 
1. Urticarias which occurred from the sixth to twelfth day after starting treatment. 
2. Exacerbations of secondary syphilitic lesions, which occurred from the sixth to tenth 
day after starting treatment. 
3. Erythematous or papular eruptions which occurred within the first forty-eight hours 
after starting treatment. 
4. Localized dermatitis at site of injections of penicillin which occurred after the third 
or fourth day of treatment. 
5. Bullous dermatitis which occurred in two patients from the seventh to tenth day after 
starting treatment. 
Each one of these groups, with the exception of the fourth, presents problems 
for the allergist which we will endeavor to discuss in reporting them. 
1. Urticarial Reactions: Among our patients urticarial reactions to penicillin 
have been noted in about 2.5 per cent of the cases treated. In our experience the 
reaction has had an ineubation period of from seven to twelve days and varied 
in intensity from mild pruritus with a few urticarial lesions to very severe pruritus 
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with marked angioneurotic edema. In a few of our patients the reaction was 
associated with fever up to 104 °. 
As most of our treatment schedules for early syphilis were completed in seven 
and a half days, urticaria was not a cause for interrupting treatment in these 
patients. Of 804 patients treated for eight days with penicillin in beeswax and 
oil, only 2 failed to complete treatment because of urticarial reactions with 
angioneurotic edema which developed on the seventh day of therapy. Even 
when penicillin therapy was continued for eighteen or nineteen days, as in cases 
of neurosyphilis, the majority of patients who had urticarial reactions were able 
to complete therapy without interruption. As a rule, the reaction lasted only 
four or five days whether or not treatment was continued, but in a few patients 
recurring attacks occurred for one or two months after treatment was finished. 
In three cases where penicillin treatment was stopped at the eighth or ninth 
day because of severe urticaria and angioneurotic edema, injections of the same 
lot of penicillin were resumed ten days later without a recurrence of the urticaria. 
Neither Benadryl nor Pyribenzamine was given to these patients when the peni-
cillin treatment was resumed. One of these patients, however, returned to the 
hospital on four occasions within two months after his discharge from the hospital 
with urticaria and angioneurotic edema. He denied taking penicillin when 
these attacks recurred and their cause remains unknown. Another patient 
who had never had urticaria previously had intermittent attacks for several 
weeks after receiving oral penicillin. 
In our experience, the antihistamine drugs have not proved very effective in 
in relieving symptoms of urticaria due to penicillin. We have however ob-
served exceptions in which marked subjective relief of symptoms was obtained. 
In general the urticarial reaction seems to run its course much the same whether 
or not Benadryl or Pyribenzamine is given. This is difficult to explain because 
some cases of acute and chronic urticaria due to causes other than penicillin 
have benefited remarkably from the use of antihistamine drugs which have 
prevented as well as relieved symptoms. 
As a matter of fact, we have found it difficult to evaluate the antihistamine 
drugs for the treatment of urticaria due to penicillin because in most of our 
cases we have been able to continue penicillin therapy, in spite of the urticaria, 
whether or not the antihistamine drugs were given. The intensity of subjective 
symptoms varied so greatly that it was almost impossible to determine the actual 
effect of antihistamine drugs. As previously stated, in the three cases where 
penicillin injections were resumed after a ten day interval following severe re-
actions, penicillin was well tolerated even though antihistamine drugs were not 
used. Furthermore, Benadryl did not relieve the unexplained recurrent attacks 
of urticaria in patients who had no penicillin for weeks after treatment. Ob-
servations such as these make it difficult to determine whether the antihistamine 
drugs have any effect on penicillin reactions other than a possible relief of symp-
toms in some cases. 
Our experience with urticarial reactions due to penicillin can be summarized 
as follows: 
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1. The reaction had an incubation period of from six to twelve days, an interval which 
conforms to the usual incubation period of serum sickness and is a well established allergic 
phenomenon. 
2. The attacks usually lasted from four to six days. 
3. In most instances penicillin therapy could be continued without prolonging the attack 
or making it more severe. The ability to continue giving an antigen in large doses in the 
presence of an urticarial reaction is not unique to penicillin, but the attempted explana-
tions of the underlying mechanism are not entirely satisfactory. On the basis of antibody-
antigen union in the cells, one must assume that no further antibodies are formed in the 
presence of continued injections of the antigen or that the antibody-antigen union occurs 
in the blood. The former seems the more likely hypothesis. Intradermal tests with 0.1 
cc. of 5,000 units and 0.1 cc. of 20,000 units of penicillin dissolved in water were made in a 
number of our patients with urticaria during and after the reaction. All tests were nega-
tive. Consequently, urticarial reactions to penicillin are different from the reactions due 
to a sensitization which causes positive intradermal or patch tests with penicillin. We have 
not tested our patients who had urticarial reactions for humoral antibodies but this will be 
done in the future. 
4. In some cases it was necessary to stop penicillin therapy because of severe reactions 
which were exacerbated by continuing treatment. In the three cases where an effort was 
made to resume penicillin injections after a rest period of ten days, treatment was well 
tolerated in spite of the previous reactions. The mechanism of desensitization in these 
cases is not clear to us, but it is well known that in some cases serum can be given to patients 
within two weeks after an attack of serum sickness without a recurrence of the reaction. 
5. The antihistamine drugs may or may not relieve the symptoms of urticarial reactions 
to penicillin, e.g. severe pruritus and edema, but they did not seem to prevent or notably 
abort the attacks observed by us. 
6. Recurrent attacks of urticaria developed in some patients over a period of two months 
after penicillin treatment was stopped. We were unable to determine the causative agents 
of the recurrent attacks and we cannot explain them. 
2. Exacerbation of Secondary Syphilitic Lesions: The second type of reaction 
attributable to penicillin is unique in the treatment of secondary syphilis. It 
eonsists of an exacerbation of secondary syphilitic lesions occurring from the 
sixth to tenth day after the beginning of penicillin therapy. It has the ap-
pearance of an actual relapse of secondary syphilis except that dark field ex-
aminations of serum from the lesions have always been negative. Biopsies of 
the lesions revealed histologic changes seen in secondary syphilis except for 
jncreased edema of the tissue. 
When we first observed this phenomenon we believed that we were confronted 
with an actual relapse of the secondary syphilis while the patient was under 
penicillin therapy. In several instances the reaction reached its height from 
Qne to three days after the patient had been discharged from the hospital, as the 
treatment in these patients was completed in seven and a half days. The pa-
tients were returned to us by other physicians with the diagnosis of secondary 
syphilis, in spite of the treatment which had just been completed. Because 
we were unable to find spirochetes in the lesions, no additional treatment was 
given. The lesions began to disappear or recede in four or five days and the 
patients in whom this reaction occurred have had as good therapeutic results 
from penicillin treatment as those who had no such reaction. 
In three female patients the exacerbation of the secondary lesions was as-
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sociated with the development of marked edema of the entire vulva, malaise, 
f.lore throat and high fever. In other instances there was no demonstrable edema 
~xcept in the secondary lesions themselves, but a few of the patients had an 
associated fever and malaise. 
This type of reaction has never been noted by us in the rapid treatment of 
secondary syphilis with agents other than penicillin. The exacerbation of the 
secondary syphilitic lesions starts at about the same time after the onset of 
penicillin therapy as the so-called ninth day erythema of Milian after the onset 
of treatment with arsenical drugs. When the exacerbation of the syphilitic 
lesions is associated with fever, sore throat and malaise, it is quite similar to the 
acute arsenical erythematous reactions of Milian except for the skin manifesta-
tions which are totally different. Some of our patients who received both penicil-
lin and arsenical drugs developed typical acute arsenical erythemas on the 
seventh to ninth day after the first injection of arsenoxide, but they had no signs 
of an exacerbation of the secondary syphilitic lesions. Consequently, the two 
reactions must have a different mechanism, at least in the skin. 
The exacerbation of the secondary syphilitic lesions resembles a delayed 
Herxheimer reaction more than anything else. But we hesitate to accept this 
explanation because we have not encountered delayed Herxheimer reactions with 
any other form of anti-syphilitic treatment and we have always doubted the 
validity of the designation, "delayed Herxheimer reaction." Supposedly, 
Herxheimer reactions are due to the rapid killing of spirochetes and, in our ex-
perience, they have always occurred within the first tv.:enty-four hours after the 
patient received a potent dose of a spirocheticidal agent. We have also found 
that Herxheimer reactions do not last, as a rule, more than twenty-four hours. 
The exacerbation of the secondary lesions occurring from the sixth to tenth day 
after penicillin treatment was started, lasted from four to ten days and subsided 
whether or not penicillin treatment was continued. Furthermore, the patients 
who developed this type of reaction have not shown a greater tendency to relapse 
or to remain seroresistant than have those who had no such reaction. 
Possibly the exacerbation of the secondary lesions might be explained by the 
presence of antibodies to penicillin in the cells of the secondary lesions, in which 
case the union of antibody and antigen might account for the phenomenon. 
This hypothesis is improbable because there is no precedent for it in other types 
of allergy and the reaction did not develop in several of our patients until one 
or two days after treatment had been stopped. As these patients had received 
water soluble penicillin which is rapidly excreted, it is unlikely that the reaction 
can be explained by antibody-antigen union in the cells. So far we have no 
explanation for the phenomenon nor do we know why several cases with marked 
exacerbation of the secondary lesions were acutely ill with high fevers for as long 
as five days. There might be something in common between the mechanism 
of this reaction and that of the acute arsenical erythemas but, since we have no 
adequate explanation of the latter phenomenon, speculation is not very helpful. 
3. Erythematous and Papular Rashes: Reports describing papular or vesiculo-
papular eruptions appearing within the first twenty-four or forty-eight hours 
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after starting penicillin treatment have appeared in the literature. We have 
observed such early reactions to penicillin in about 25 cases. No doubt addi-
tional instances of this type of reaction have occurred among our patients and 
may have passed unnoticed by us because of their brief duration and lack of 
subjective symptoms. In all cases observed by us, the skin eruptions lasted 
only from one to three days. 
In addition to the skin eruptions, several patients had an exacerbation of an 
already existing tinea cruris. In most cases, however, the reaction consisted of 
a more or less generalized erythema, or of localized areas of dermatitis consisting 
of papules which were usually found on the trunk and extremities. Pruritus was 
occasionally associated with the dermatitis. Treatment was consistently con-
tinued and even the papular rashes disappeared within a few days in all instances. 
This type of reaction is quite different from the contact dermatitis due to 
penicillin reported by Pyle and Rattner (1). The patient whom they reported 
evidently had developed a more or less permanent sensitivity to penicillin, 
exhibiting positive patch tests and recurring attacks of dermatitis whenever in 
contact with penicillin. The patients with early skin reactions observed by us 
had never, to their knowledge, come in contact with penicillin prior to treatment 
and they did not demonstrate a true sensitivity to penicillin in the sense de-
scribed by Pyle and Rattner and other observers (2). So far we have not ob-
served a single case of contact dermatitis as described by these authors. 
Graves, Carpenter and Unangst (3) reported two patients who developed a 
vesicular rash within the first twenty-four hours of penicillin therapy and the 
authors suggested that previous fungous infections might have accounted for 
the dermatitis. Bauer (4) reported two similar reactions occurring on the first 
day of penicillin therapy and discovered that both patients had mycotic infec-
tions. Feinberg (5) believes that allergic reactions to penicillin may occur in 
patients who have been sensitized to spores of fungi. 
It may well be that mycotic infections predispose some individuals to react 
to penicillin within the first twenty-four hours with vesicular or erythematous 
rashes. As previously stated, we have noted an exacerbation of dermatitis 
due to tinea cruris in several patients after the onset of penicillin injections, 
but this reaction was not comparable to the erythematous or papular rashes in 
patients who had no demonstrable fungous infections. Many of our patients 
with obvious dermatophytosis tolerated penicillin without developing any rash. 
This observation, of course, does not disprove the suggestion that penicillin 
might cause skin reactions in patients who are sensitized to fungi, but so far we 
have no proof that the transient dermatitis appearing early in the course of 
penicillin treatment is due to previous sensitization to fungi. 
Oberst and Murray (6) report a reaction similar to those noted by us. In 
their case an erythema developed one hour after an injection of 50,000 units of 
penicillin, but oral penicillin in doses of 50,000 units was well tolerated for several 
weeks. When, however, 500,000 units of penicillin were taken orally in a single 
dose the erythema reappeared. There were no signs of a fungous infection in 
this case. Nevertheless, it is probable that most individuals have been exposed 
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to fungi and many have undoubtedly had mild infections without recalling 
them. 
Certainly the most plausible explanation of the transient skin reactions early 
in the course of penicillin therapy is previous sensitization to some type of fungus 
which has produced related antibodies. As a result, penicillin produces either 
an immediate or accelerated reaction. Possibly, the fact that the antibodies 
previously formed have a heterophile, or group quality, accounts in part for the 
mildness of the reactions noted by us and their transient nature. 
4. Local Dermatitis at Site of Injections of Penicillin: This is a relatively un-
important reaction which is probably due to local irritation of the skin after re-
peated injections in the buttocks. The skin eruptions rarely caused complaints 
and usually went unnoticed except by the nurses who gave the injections. In 
a few cases, however, the dermatitis >Vas quite marked; it consisted of papules 
or follicular papules on the buttocks limited to the surrounding area where the 
penicillin was injected. The lesions did not make their appearance for at least 
three or four days after the onset of treatment. 
The eruptions, when marked, cannot be attributed solely to the irritation 
caused by frequent piercing of the skin with needles. The penicillin itself seems 
to be the irritant. These reactions are of minor importance and are not a cause 
for interrupting treatment. 
5. Bullous Dermatitis: Two of our patients developed a dermatitis with large 
bullae on the exposed surfaces of the upper extremities. 
One of them was treated for secondary syphilis and developed urticaria on the 
seventh day after the onset of penicillin therapy. He was discharged from the 
hospital on the eighth day and went to a beach the following day. The day 
after his visit to the beach he returned to us with a generalized urticarial derma-
titis and large bullae on the upper extremities. 
The other patient was treated for neurosyphilis and developed an urticarial 
eruption on the eighth day of therapy with large bullae on the volar surfaces of 
the forearms and wrists. Treatment was interrupted in this patient but he 
remained in the hospital ward and was not exposed to direct sunlight. Never-
theless, the bullae occurred only on exposed areas of his body. Therefore, in 
this case, as well as the previous one, photosensitization might have developed 
as a result of penicillin. 
In the second case, after interrupting penicillin injections for ten days, treat-
ment was resumed and was well tolerated. The patient, however, within two 
months after discharge from the hospital, returned to us on three occasions with 
large bullae on the forearms and a generalized urticarial eruption. 
SUMMARY 
In the treatment of over 10,000 patients with penicillin in the Rapid Treatment 
Center at Bellevue Hospital we have noted five different types of skin reactions 
to the antibiotic. We have not observed as yet a single case of permanent sensi-
tization to penicillin, and no true case of contact dermatitis. Even when severe 
reactions occurred, penicillin treatment could be resumed subsequently in every 
instance where this seemed necessary. 
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The explanation of some of the reactions, especially the exacerbation of second-
ary syphilitic lesions, associated sometimes with fever and malaise, is obscure 
and presents a problem for study. From our experience, penicillin reactions are 
rarely a serious menace to the patient under treatment, although caution is of 
course in order whenever such reactions occur. The reactions are of interest 
from the point of view of allergy and deserve greater study than we have as yet 
given them. 
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